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ad dit io nal ,  agg r es s i v e  i nc r emen t a l  e f f o r t s  t h a t  1 

go  abov e  and  bey ond  o u r  bu s i nes s - as - us ua l  2 

f o r ec as t s .   As  f a r  as  d i s t r i bu t ed  ge ne r a t i on  and  3 

s t o r age ,  we  l ook ed  s p ec i f i c a l l y  a t  t he  s c enar i o  4 

o f  beh i nd - t h e - me t e r  r oo f t o p  PV.   So  a  h i g h  5 

pe ne t r a t i on  o f  t ha t ,  r a t he r  t ha n  t he  mi dd l e  6 

pe ne t r a t i on  c ons i de r e d  i n  ou r  b usine ss - as - us u a l  7 

c a s e .   8 

  An d  l as t l y  we  l o ok ed  a t  de c a r bo n i z i n g  t he  9 

ga s  s y s t em b y  su bst it uting  20 - p e r c en t  o f  f os s i l  10 

ga s  t h r oughp u t  wi t h  r enewa b l e  g as  by  2030 .    11 

  Ne x t  s l i de ,  p l ea s e .   12 

  We  hav e  a  l o t  o f  p l an s  f o r  f u t u r e  wo r k ,  13 

s o me o f  wh i c h  ha s  s t a r t ed .   EAD p l an s  t o  ex pa nd  14 

on  ou r  t ec hn i c a l  c apa b i l i t i es  f o r  en e r gy  15 

e f f i c i e nc y  t r ac k i ng  a nd  s c enar i o  p r o j ec t i ons ,  16 

s u c h  as  f o r  t he  SB 35 0  t r a c k i ng  we  d o ,  an d  ou r  17 

ad d i t i o na l  a c h i e v ab l e  ene r gy  e f f i c i e nc y  f o r ec as t .    18 

  We  wi l l  i nc o r po r a t e  n ew da t a ,  s uc h  a s  19 

f r om u t i l i t y  and  o t he r  i nc en t i v e  p r o g r ams  t o  20 

up da t e  h i s t o r i c a l  s av i ngs ,  as  we l l  a s  i mp r ov e  ou r  21 

p r o j ec t i ons .   Ad d  new ener gy  e f f i c i e nc y  p r og r am 22 

s a v i ngs ,  i nc o r po r a t e  upda t es  t o  c ode s  and  23 

s t anda r ds ,  s uc h  as  Mi c hae l  j us t  men t i oned  f o r  24 

Ti t l e  2 4 .   Cons i de r  o v e r l a p  i n  c us t o mer  s egme n t s  25 
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be i ng  t a r ge t ed  b y  d i f f e r en t  p r o g r ams ,  as  we l l  as  1 

c o ns i de r  mar k e t - bas ed  ac t i v i t i e s  t ha t  may  r es u l t  2 

i n  ene r gy  e f f i c i enc y  s av i n gs  t h a t  a r e  no t  be i ng  3 

c a p t u r e d  e l s ewhe r e  as  o f  y e t .    4 

  Ne x t  s l i de ,  p l ea s e .   5 

  EAD a l s o  p l a ns  t o  ex p and  o n  ou r  t ec h n i c a l  6 

c a pab i l i t i es  f o r  e l ec t r i f i c a t i o n  s c e na r i o s ,  s o  we  7 

c a n  mov e  f r o m a  wha t - i f  an a l y s i s ,  s u c h  as  us e d  t o  8 

s u ppor t  AB 3 232 ,  t o  mor e  p r o j ec t i ons .    9 

  We  wi l l  f u r t he r  d i s ag g r ega t e  l o w- i nc ome 10 

s i ng l e  famil y  an d  l ow- i nc o me mu lt i fa mily  as  11 

s e pa r a t e  r es i den t i a l  s ec t o r s ,  s o  we  c an  l ook  a t  12 

eq u i t y  c l os e r .   We  wi l l  i n c o r po r a t e  new d a t a ,  13 

s u c h  as  f r om u t i l i t y  and  o n - g r o und  i nc en t i v e  14 

p r og r ams ,  as  we l l  as  incor porat e  e l e c t r i f i c a t i on  15 

r e s u l t i ng  f r om t he  l o c a l  o r d i na nc es .   And  t ha t  16 

f r om t h e  p r o pos e d  202 2  Ti t l e  24  upda t es ,  wh i c h  17 

en c our a ge  e l ec t r i f i c a t i on ,  we  wi l l  i nc o r p o r a t e  18 

mo r e  d i v e r s i t y  i n  s pa c e  he a t i ng  and  c oo l i ng  l oad  19 

p r o f i l e s ,  as  we l l  as  ex p l o r e  ad d i t i o na l  e nd  u s es  20 

an d  f os s i l  f ue l s  f o r  elect ric  t ec hno l ogy  21 

s u bs t i t u t i on .    22 

  La s t l y ,  we  wi l l  ex p l o r e  v a r i ous  23 

c o n t r i b u t i on s  t o  bu i l d i ng  e l ec t r i f i c a t i on  s o  t ha t  24 

we  c an  us e  t ha t  as  a  l oad  mod i f i e r  t o  ou r  I EPR 25 
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t r ans po r t a t i on ,  t o  b r i ng  b r eak t h r oug hs  f r om t he  1 

l a b  t o  t he  mar k e t p l ac e ,  an d  t he s e  i n v es t men t s  a r e  2 

o r gan i z ed  a r ound  t he  a r eas  s hown  he r e .     3 

  Fo r  bu i ld i ng  dec a r bon i z a t i on ,  t he  f o c us  4 

i s  on  i nv es t i ng  i n  ne w ene r gy  t ec hno l og i e s  t o  5 

i mp r ov e  a f f o r dab i l i t y ,  hea l t h  a nd  c o mf o r t  o f  6 

Ca l i f o r n i a  r es i d en t i a l  and  c ommer c i a l  bu i l d i n gs .    7 

  Ne x t  s l i de ,  p l ea s e .   8 

  Th e  CEC has  t wo  ma i n  r es ea r c h  a nd  9 

de v e l op men t  f und i ng  p r og r a ms .   The  El ec t r i c  10 

Pr og r am I nv e s t me n t  Ch ar ge ,  o r  EPI C,  f oc us es  o n  11 

r e s ea r c h  t ha t  be ne f i t s  e l e c t r i c  r a t e pay e r s .   The  12 

Na t u r a l  Gas  Rese arch  and  Dev e l o pmen t  Pr og r am 13 

f o c us es  on  p r o j e c t s  t ha t  b ene f i t  na t u r a l  gas  14 

r a t epay e r s .   Bu t  bo t h  p r og r ams  p r ov i de  f u nd i n g  15 

t h r ough  c omp e t i t i v e  s o l i c i t a t i o ns  t o  i nve st i n 16 

t e c hno l og i es  and  s t r a t eg i e s  t o  catal y ze  c hang e  17 

an d  ac c e l e r a t e  a c h i ev emen t s  o f  ou r  s t a t e  po l i c y  18 

go a l s .    19 

  Ne xt sl ide, plea se.  20 

  Ou r  r es ea r c h  a l s o  f oc us es  on  s u ppo r t i ng  21 

un de r - r es ou r c ed  c ommu n i t i e s  by  i nc r e as i ng  the ir  22 

ac c es s  t o  c l ean  ene r g y  t ec hno l o g i es  t ha t  c an  23 

l o we r  t he i r  ene r gy  bu r dens ,  add r es s  s ome  o f  t he  24 

c h a l l en ges  a nd  r educ e  t he i r  c os t s .    25 
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  Un der r e s ou r c ed  c ommun i t i es  i nc l ude  1 

d i s adv a n t age d  c o mmun i t i es ,  l ow- i nc ome c ommun i t i es  2 

an d  Na t i v e  Amer i c an  t r i bes .   Th e  map  on  t he  r i gh t  3 

s h ows  t he  l o c a t i ons  o f  a l l  o f  o u r  EPI C p r o j ec t s  4 

t h a t  ha v e  be en  b ene f i t ed  t hes e  c ommu n i t i e s .   5 

  Ne xt sl ide, plea se.  6 

  El ec t r i f y i ng  HVAC and  wa t e r  hea t i ng  7 

s y s t ems  wi t h  h i g h - e f f i c i en c y  un i t s  i s  a  c r i t i c a l  8 

s t r a t eg y  f o r  dec a r bon i z i ng  ou r  bu i l d i ngs .   Ou r  9 

r e s ea r c h  has  f oc us ed  on  de v e l op i ng  a dv anc ed  h ea t 10 

pu mps  t ha t  i n t eg r a t es  t he  bes t  av a i l ab l e  ene r gy  11 

e f f i c i e n t  t e c hno l og i e s  i n t o  one  un i t .    12 

  Re t r o f i t t i ng  mul t i fam ily  b u i l d i ngs  c ou l d  13 

be  d i f f i c u l t ,  c o s t l y ,  and  v e r y  d i s r u p t i v e  t o  14 

t e nan t s .   We  a r e  work ing  o n  dev e l op i ng  i n t eg r a t ed  15 

me c han i c a l  modu l es  t h a t  i n c l ude s  t he  HVAC and  ho t  16 

wa t e r  h ea t i n g  un i t s ,  c on t r o l s ,  and  mon i t o r i ng  17 

s y s t ems  a l l  wi t h i n  on e  mod u l e .   And  t hen  t hes e  18 

mo du l es  c an  be  mas s  p r oduc ed  an d  t he n  i ns t a l l ed .   19 

  An d  l as t l y ,  we  a re wo r k i ng  a l s o  on  l ow 20 

g l oba l  wa r mi ng  h ea t  p umps  t ha t  c an  b e  p l u gged  21 

i n t o  12 0  v o l t  ou t l e t s ,  t hu s  e l i mi na t i ng  t he  n eed  22 

f o r  pan e l  up g r ad es .    23 

  Th i s  un i t  by  Tr e au  i n c o r po r a t es  a  l o w-24 

c o s t  po l y mer  hea t  ex c hange r  t ha t  c an  r edu c e  25 
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en er gy  us e  b y  33 - pe r c en t  f o r  c o o l i ng ,  and  70 -1 

pe r c en t  f o r  hea t i ng .   Thes e  un i t s  c a n  be  eas i l y  2 

i n s t a l l ed  i n  a  wi ndow,  bu t  un l i k e  a  wi ndo w a i r  3 

c o nd i t i one r ,  y ou  c an  s t i l l  open  and  c l os e  t he  4 

wi ndow f o r  v en t i l a t i o n .    5 

  Ne xt sl ide, plea se.  6 

  Bu i l d i n g  env e l op e  r e t r o f i t s  a r e  c r i t i c a l  7 

t o  i mpr ov i ng  ene r gy  e f f i c i enc y  and  r educ i ng  8 

en er gy  c os t s  f o r  r es i den t s ,  bu t  a r e  r a r e l y  9 

i n c l ude d  i n  r eno v a t i o ns  be cause  t hey  a r e  c os t l y .   10 

Mu lti fa mily  bu i l d i ngs  a r e  es pec i a l l y  c ha l l eng i ng  11 

t o  r e t r o f i t .    12 

  We  hav e  a  r e s ea r c h  p r o j ec t  t ha t  i s  13 

f o c us ed  on  u s i ng  p r e f ab r i c a t ed  ex t e r i o r  e nv e l ope  14 

pa ne l s  t ha t  coul d  be  p l ac e d  d i r ec t l y  ov e r  t he  15 

ex t e r i o r  fac ade  o f  t h e  bu i l d i ng .   Th es e  e x t e r i o r  16 

pa ne l s  wi l l  be  manu f a c t u r e d  off site ,  b r ou gh t  t o  17 

t h e  bu i l d i ng  s i t e ,  an d  t he n  t he y  cou ld  be  18 

i n s t a l l ed  i n  l es s  t ha n  one  week  i n  a  bu i l d i ng .    19 

  Wi ndows  a r e  t he  poo r e s t  t h e r ma l  20 

pe r f o r mi ng  e nv e l ope  s y s t em.   We  hav e  a  c o up l e  o f  21 

ex ample s  o f  s ome  o f  o u r  wi ndow r es ea r c h  h e r e .   22 

Th e  one  i n  t he  mi dd l e  s hows  t he  demo ns t r a t i on  23 

t h a t  we  wi l l  be  do i ng  on  t h i n  g l as s  t r i p l e - pa ned  24 

wi ndows ,  t ha t  c o u l d  b e  us e d  i n  mult i famil y  o r  25 
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s i ng l e  f ami l y  ho mes .   And  t hes e  wi nd ow un i t s  hav e  1 

t h e  s ame s i z e  an d  we i gh t  a s  a  d oub l e  pane d  2 

wi ndow,  bu t  wi t h  a  t h e r ma l  perf orman ce  o f  a  3 

t r i p l e  paned  wi n dow.    4 

  An d  t he n  t he  p i c t u r e  on  t h e  r i g h t ,  a  5 

p r o j ec t  wi t h  Ub i qu i t o us ,  s hows  ano t h e r  po s s i b l e  6 

s o l u t i o n  whe r e  we  c ou l d  embed  PV d i r ec t l y  i n t o  7 

t h e  wi n dows ,  wh i l e  s t i l l  l e t t i n g  i n  v i s i b l e  8 

l i gh t .    9 

  Th i s  p r o j ec t  wi l l  c ommer c i a l i z e  t he  10 

t r ans pa r en t  c oa t i ng  t ha t  c an  be  app l i ed  d i r ec t l y  11 

t o  t he  g l as s  wi n dowpa nes  t o  gen er a t e  e l ec t r i c i t y ,  12 

an d  s i mu l t an eous l y  p r ov i de  h i gh  ene r gy  13 

ef f icie ncy ,  wi t h  t he  po t en t i a l  t o  r e duc e  HVAC 14 

he a t i ng  and  c oo l i ng  d emand  by  u p  t o  30 - pe r c en t .    15 

  Ne xt sl ide, plea se.  16 

  Among  c ommer c i a l  bu i l d i ngs ,  hos p i t a l s  a r e  17 

t h e  mos t  ene r gy - i n t en s i v e  f ac i l i t i es  i n  18 

Ca l i f o r n i a .   One  way  t o  c o n t r o l  mo i s t u r e  i n  l a r ge  19 

bu i l d i n gs  i s  t o  us e  a  c h i l l e r  t o  f i r s t  c o o l  d own  20 

t h e  a i r  t o  d ehumi d i f y  t he  a i r ,  and  t hen  u s e  21 

na t u r a l  gas  t o  r ehea t  i t  b ac k  u p  t o  t he  d es i r ed  22 

t e mper a t u r e .   Th e  goa l  o f  t h i s  p r o j e c t  i s  t o  23 

r e duc e  o r  e l i mi n a t e  n atura l  gas  us e  f o r  r ehea t ,  24 

wh i l e  a l s o  r educ i ng  t he  c o o l i ng  l oad .    25 
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c a pab l e .   So ,  t h i s  i s  a  r e a l l y  b i g  a dv anc emen t  on  1 

ou r  p r o pos a l .   2 

  Ne xt sl ide, plea se.  3 

   An d  t he n ,  r i gh t ,  I  t a l k ed  a  l i t t l e  b i t  4 

ab ou t  e x i s t i ng  b u i l d i ngs .   So  t h i s  i s  whe r e  5 

ex i s t i n g  bu i l d i n gs  wi t h  ne w pa r k i ng  f ac i l i t i e s  o r  6 

a l t e r a t i ons  t o  e x i s t i ng  pa r k i ng  c ou l d  hav e  s o me  7 

t r i gge r s  f o r  add i t i on a l  e l ec t r i c  v eh i c l e  c ha r g i ng  8 

p r ov i s i ons .    9 

  Ne xt sl ide, plea se.  10 

  An d  t he n  we  a l s o  go  i n t o  v o l un t a r y  11 

me as ur e s .   Ca l Gr een  h as  t wo  t i e r s ,  T i e r  1  and  12 

Ti e r  2 ,  t ha t  a l l ow f o r  enh anc ed  g r ee n  bu i l d i n g .   13 

An d  t h i s  i s  r ea l l y  r a t c he t i ng  u p  t ho s e  14 

re quire ments  f r o m t he  mand a t o r y  p r ov i s i on s ,  a nd  15 

r a i s i ng  t he  ba r  c ons i de r ab l y  h i ghe r  f o r  T i e r  1  16 

an d  Ti e r  2 .    17 

  Ne xt sl ide, plea se .  18 

  Th es e  a r e  i mages  o f  s ome  r ec ep t ac l es  on  19 

t h e  l e f t ,  an d  t h en  ou r  po r t ab l e  Lev e l  2  c ha r g e r  20 

on  t he  r i gh t .   And  t h en  a t  t he  bo t t o m a  L ev e l  2  21 

r e c ep t a c l e .   So  t h i s  wou l d  be  s omet h i ng  t ha t  22 

c o u l d  b e  i ns t a l l ed  i n  a  bo x  i n  a  pa r k i ng  l o t ,  23 

t h e r e  wou l d  be  a v a i l a b l e  f o r  pe op l e  t o  us e  t h e i r  24 

po r t ab l e  c ha r ge r  o r  c o r d  s e t  t o  p l ug  i n t o  t ha t  25 
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p l ac e ,  s o  t h a t  we  c an  i n f o r m t h e  c on t r ac t o r s  and  1 

we  c an  i n f o r m t h e  u t i l i t i e s  a l i k e .   2 

  An d  t he n  l as t l y ,  bu i l d i ng  c odes  j us t  3 

c o n t i nu e  t o  be  s uc h  a n  i mp or t an t  pa r t  o f  t h i s  4 

eq ua t i o n .   As  wa s  a l r eady  dis cu sse d ,  t he  Reac h  5 

Co des  f o r  l o c a l  gov e r nmen t s  c on t i nue  t o  b e  a  6 

r e a l l y  i n t e r es t i ng  me c han i s m t h a t  mo r e  t h an  4 0  7 

c i t i es  and  c oun t i es  h av e  a l r ead y  ado p t ed  a r ou nd  8 

t h e  St a t e .   And  mov i n g  t ho s e  f r om t h e  Rea c h  Code  9 

l e v e l  whe r e  t he r e  - -  t hos e  i nd i v i dua l  10 

j u r i s d i c t i on s  t o  a  s t a t ewi de  e f f o r t ,  as  we l l  as  11 

l o ok i ng  a t  n o t  j us t  c a r bon  emi s s i ons ,  bu t  o t h e r ,  12 

yo u kno w ,  gr eenh ouse  gas  a s  we l l  as  hea l t h  13 

c o ns i de r a t i o ns  when  we  l oo k  a t  c odes  and  14 

ap p l i an c e  s t anda r ds .    15 

  Al l  o f  t hos e  a r e  need ed  f r om t h e  St a t e ,  16 

as  we l l  as  t he  l oc a l  gov e r nmen t s ,  an d  c on t i nu i ng  17 

t o  g i v e  l oc a l  go v e r nmen t s  oppo r t un i t i es  f o r  n ew 18 

Re ac h  Codes  unde r  t he  new c ode  c y c l e  as  we l l .    19 

  So ,  aga i n ,  t ha t  r ea l l y  jus t  s ummar i z es  20 

as ,  i n  o r de r  t o  s c a l e  qu i c k l y ,  we  ne ed  d i r ec t i on ,  21 

we  need  r egu l a t i on ,  mun i c i pa l  p r ac t i c es  t ha t  a r e  22 

s u ppor t ed ,  a nd  c odes  and  s t anda r ds  t o  mak e  i t  a l l  23 

ha ppen .   Tha nk  y ou  f o r  y ou r  t i me .    24 

  MR . TAY LOR:  Tha nk  y o u  s o  muc h ,  Amy .   We  25 












































































































































